The effectiveness of mineral mixtures balancing the mineral nutrition of cows in 8 chosen dairy farms using different winter feeding models, traditional (T) or modern (M), was evaluated. A positive influence of mixture A used in barns with the traditional feeding model was noted on milk yield (8% increase) and also on the level of some deficient minerals (Ca, P, K, Cu ≤ 0.05) in cows' blood serum and on the potassium content in milk. Mixture (B), balancing mineral nutrition of cows from barns where the modern feeding model was used, did not significantly affect either milk yield or mineral level in blood plasma or milk in comparison with the commercial mixture.
INTRODUCTION
The studies of Bujanowicz-Haraś and Matras (2003) determined a deficiency, in relation to standards (INRA, 1988) , of the majority of minerals contained in typical basic rations for cows. Rations need supplementation not only in sodium, calcium or phosphorus, but also in potassium, which has been considered a mineral occurring in surplus in typical diets. Zinc and copper are also deficient. Mineral additives can increase animal productivity as well as the mineral content in blood and, to a more limited degree, also in milk (Brzóska et al., 2001) .
The aim of the investigations was the evaluation of the effectiveness of two mineral mixtures, prepared according to our formula, in balancing minerals in the winter feeding of dairy cows in selected barns of central eastern Poland.
MATERIAL AND METHODS
The 3-month-long study was carried out in 8 dairy barns in the Lublin region, following the investigations conducted in these barns by Bujanowicz-Haraś and Matras (2003) , dealing with providing these animals with minerals contained in basic diets. Half of the barns were units (nearly 5000 kg milk yield) where a traditional (T) feeding model was used and the other 4 barns (7500 kg milk yield) used a modern (M) model. No mineral additives were used in the barns with the T-feeding model, whereas in the barns where the M-model was used, the diets were supplemented with commercial mineral mixtures. The herds of each barn were divided, by analogues, into two feeding groups: control (C), where feeding was continued as before and an experimental group (M), whose basic diets were supplemented with mineral mixtures prepared according to our formula (mixtures A or B). Mixture A (300 g/head/d) was used in the diets for cows of T-model barns and mixture B (590 g/head/d) was added to the rations of cows in the M-feeding model barns. Feed intake and milk yield were measured once a month when samples were taken for analysis. Blood samples were taken at the end of the experiment. The contents of basic nutrients were determined in the feed and milk samples. In addition to Ca, the contents of Mg, Na, K, Cu and Zn were assayed in these samples and in blood serum (AOAC, 2000) .
Ten pairs of analogues in each of investigated feeding model were chosen for statistical analyses. The data were subjected to statistical analyses (ANOVA) using Statistica Software and Student ' s t-test.
RESULTS AND DISCUSSION
The diets of the traditional feeding model consisted of sugar-beet leaf silage and ensiled sugar beet pulp, meadow hay and concentrate (25, 13, 42 and 20% in diet DM, respectively) . The diets of the modern model contained maize silage, haylage, meadow hay and concentrate in proportions of 24, 22, 12 and 42% in diet DM, respectively. The data of Table 1 show that after introducing the mineral mixtures, the experimental diets contained mineral levels complying with standards (INRA, 1988; NRC, 2001) .
The mineral mixture added to the diets of the traditional feeding model increased the milk yield of cows by 8% and elevated (P≤0.05) Ca, P, K and Cu contents in blood serum and K in milk ( Table 2 ). The concentration of potassium in the blood of control group cows was below the reference level, whereas the phosphorus, zinc and copper contents -in the lower reference ranges (Winnicka, 2004) .
Providing cows with K significantly elevated its content both in blood serum and in milk. Also the contents of P, Zn and Cu in blood were increased (P≤0.05)in this group. These results are similar to those obtained in our investigations on balancing summer mineral feeding of cows (Bujanowicz-Haraś et al., 2004) .
No significant differences were found between both groups in the herds fed according to the modern model of feeding, except a somewhat higher level of potassium, magnesium and zinc contents in the experimental cows ' milk. 1 Ca -103.1g, P -78.1g, K -121.4 g, Na -79.3 g, Zn -1147 mg, Cu -191 mg, Co -5.6 mg, J -11.2 mg, Se -2.8 mg in 1 kg 2 Ca -134 g, P -32 g, Mg -34.9 g, K -118.4 g, Na -67.8 g, Zn -809 mg, Cu -153.7 mg, Co -3.7 mg, J -7.4 mg, Se -2.0 mg in 1 kg 3 according to INRA (1989) and NRC (2001) requirements 
